Cultured primary adult rodent heart cells are an important model system for cardiovascular research. Nevertheless, establishment of robust, viable cultured adult myocytes can be a technically challenging, rate-limiting step for many researchers. Here we described a protocol to obtain a high yield of adult rat heart myocytes that remain viable in culture for several days. The heart is isolated and perfused with collagenase and protease under low Ca 2+ conditions to recover single myocytes. Ca 2+ -tolerant cells are obtained by stepwise increases in extracellular Ca 2+ concentration in three subsequent wash steps. Cells are filtered, resuspended in culture medium, and plated on laminin coated slips. Cultured myocytes obtained using this protocol are viable for up to four days and are suitable for most experiments including electrophysiology, biochemistry, imaging and molecular biology.
Part IV. Myocyte cell culture Part V. Representative Results/Outcome
There should be more than 70% live heart myocytes under inverted microscope when the protocol is done correctly. Table 2 : Solution recipe for 1 L Buffer A: Add 1.98 g glucose to 100 mL 10X KH buffer and bring to a final volume of 1 L. Adjust osmolarity to near physiology condition (~300) with glucose. Bring to pH 7.4 with NaOH. It is now necessary to discard all the flow-through from the collection beaker in the water bath (by pipetting), until the Enzyme Solution perfuses heart. 11. As soon as the Enzyme Solution perfuses the heart, activate the peristaltic pump which is set up to transfer the enzyme solution from the collecting beaker to replenish syringe A. 12. Allow the enzyme solution to flow through the heart for 10 min. As the heart digests, it begins to look bloated. 13. Add 37.5 μL of 0.1 M CaCl2 to the enzyme solution in syringe A to give an effective concentration of 0.1 mM Ca 2+ . 14. After 10 minutes increase the concentration of calcium to 0.2 mM by adding an additional 50 μL of 0.1 M CaCl2 to syringe A and let the perfusion proceed for a further 10 minutes. 15. Cut off the ventricles and transfer to a small sterile beaker containing 20 mL Enzyme Solution. 16. In the beaker increase the Calcium concentration to 0.4 mM by adding 40 more μL of 0.1 M CaCl2. 17. Gently mince the heart into 10 or more pieces with a pair of small sterile scissors. 18. Incubate the beaker for 5 minutes at 37°C with gentle rocking. 19. Add 40 mL of 0.1 M CaCl2 to give effective concentration of 0.6 mM Ca 2+ and gently triturate the heart pieces with a plastic transfer pipet 3-5 times. 20. After incubating for an additional 5 minutes at 37°C, add 40 mL of 0.1 M CaCl2 and gently triturate as before. 21. Separate digested single myocytes from non-digested connective tissue using filtration through a sterile 500 μm mesh. 22. Allow the cells to settle in a 50 ml tube for 10 minutes at room temperature. 23. Discard supernatant with a transfer pipet. 24. Gently resuspend cells in Wash Buffer #1 and allow the cells to settle for 10-20 min at room temperature. 25. While the cells are settling, take a small aliquot, and use this time as an opportunity to assess the quality and viability of the cells in suspension under an inverted microscope. A good preparation will have a high proportion (>80%) of rod like cells with crisp striations. 26. Once the cells have settled, discard the supernatant and gently resuspend cells in Wash Buffer #2. Let the cells settle at room temperature, which should again take 10-20 minutes, and discard the supernatant. 27. Repeat the washing process once more with Wash Buffer #3, and the cells will be ready for culture. Discussion A critical step is the speed with which the isolated heart is hung up on the perfusion system. The length of the enzymatic digestion period may be a little different for each rat. The adjustment depends on how soft the heart becomes after the regular period of digestion. The slowly recovery of Ca 2+ after enzyme digestion is essential for obtaining Ca 2+ -tolerant healthy cells.
Gently resuspend cells in 5% Serum
For guinea pig, the protocol is the same except hyaluronidase is used instead of Protease XIV. Typically, we find the that initial percentage of living cells is lower for guinea pig compared to rat, although they survive just as long in culture.
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